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(5V) The invention relates » 
respiratory diseases. 
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494 621 . However, like the prowy v 




Compound A 
e antagonistic benzoic a. 



.prelates to leukotrieneai 



R 1 



.^carbonatomsorrepresentssubstnutedphenyl, 
R1 .presentshydrogen.^^nguptoecarbon 

PandQ eachrepresentoxygen.suHurorabond, 

x presents oxygen, suttur or -CONH, 

T represen.anet^negroup.^en.sulturorabona 

Y repre.en.agro.-COOH.-NHSO^or-CO^B 
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Z C ONHWC0 2 Hor-NHWC0 2 H 
wherein 



w 



isanintegerfromOtoSand carbon atoms, which is optionally substituted by alkyl or 

or denotes a group -CO(CH 2 ) q or v 2* 



where 

q is an integer from 0 to 5 
20 m IS an integer from 0 to 6 
and 

25 n is an integer from 0 to 4 



n isanmtegei n«-- » ^ 
and bicarbonate, calcium hydrox.de. methy.a .^.^ ^ t0 



R 1 represents hydrogen, 

PandQ represent oxygen, 



X 

50 T 



represents oxygen sulfur or -NH, 

represents a bond, 
Y representsagroup-COOHand/or 
z has the abovementioned meaning 

m represents an integer H 
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• as0 ,x Zandnareasd.inedabo.e.Suoh^undsdisp.ay enhanced, 
general formula (II) where the meamngs of X, Z and 
totriene antagonist activity. 




^ hv compounds of the formula (I), wherein 

R 1 represents hydrogen, 

2 o PandQ represent oxygen, 

T represents a bond, 
x represents oxygen, 

25 y represents a group -COOH. 

m is an integer 4, 

30 n is an integer 3 

35 where 

q is an integer 0 to 5 

and salts thereof. 
40 Very particularly preferred are. 

« la Z a-5Vcarboxy-2-l2-{4-pheno^u^ 
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S v XC0 2 H 




(lb) 

x represents CONH(CH 2 ) q , NHCO(C H2 ) q or and 
z represents carboxylic add. NHS0 2 R* or CONHS0 2 R*. where 
r 2 represents CrC^alkyl or phenyl, 
and 

q is an integer 1 to 5 

llJl fi f5-ca/boxy-2-(3-l4-{4?her^ th Lnrooyl)phenyl)-4-oxopentanoicacid. 



5-aza-5 

3-([4-carboxy-1- 



0 -^-(ch1 V - /X xco 2 h 



Another preferred form of the invention 

so 

n is2or3and 

X represents (CH 2 ) q , WQ* or CO(CH 2 ) q , 

55 and 

q is an integer 0 to 5 
and salts thereof. 



(Ic) 

is illustrated by structures of the formula (Ic). where 
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Specific examples of this include the following: 

u^,.9.rfra-(4-Dhenoxybutoxy}pnenyi] u*uh ^_„. f10 , r , hpn0)(ybu tanoic acid, 

5^rlx>xy-2-[([3-l4-pheno^^^^ 

Addrtionally a process for the preparat.cn of the compound 
compounds of the formula (II) 



acid, 



,0- 



w.\ (ii) 



wherein 



(III) 



h. . nrouos Y and Z are transformed by methods known in the art. 
and optionally the funct.onal groups J bromides or io dides. narP those conventional organic solvents 

** 60 not 0^2™%°^^ 

t5 assodiumam-Klealrth-umdnso^^ 

yllHhium or sodium on the stability, sensitivity to Mro lysis or C hwj ^ g ^ 

^echoicedso^^ 
phorus compound, ^eresucnas , ^^^^ 

-sssssst — 
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(CH 2 )n- 

=\^(CH 2 )n-r 



^/(CH 2 )m— O 

Ri 3 



/=V (C 



^(CH 2 )m— O 



z(CH 2 )m-0 



Where 

r 2 = H, halogen, CF 3 . CF 3 0, N0 2 , CN, alkoxy or alkyl 

W = a bond, alkylene or phenylene 

m is an integer from 0 to 6 

nisan integer from 0 to 4 

R and R" are each H or lower alkyl 

R- is alkyl. optionally substituted phenyl or CF 3 



Step 1 Lipophilic Tail 

in step a) of Scheme A) 

Step 2 Leaving Group Modification 

Y" = Br. CI. I or S(NH)NH 2 aDDr ooriate group in one, or two steps, for coupling with 

For (3) Y = OH the hydroxy! group is converted into an appropriate group 
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a tiisubstituted benzene ring to oive {3a). (As described in steps b) & c) ol Scheme A) 
Step3Addilionoflhe^GW D . s or E - CONHWCOjR". NHCOW0O 2 R . 

n CI OH or NHo Z = CO2R 0' "* J 2 ■ ' 

SchemesBSCtfpartaafSchemeD. rtarfSdlem e 
F. 

,*i„one«rno,esteps^ lnpartb al Scheme 0. The amine is then condensed «*e*er the 

^thec^ac^to*^-"^*^^ 



(VI) 



(VII) 

(CH 2 ) n T- CH 2 OH 



(CH 2 )— 0 

(VIII) 
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(CH 2 ) n X' 



(IX) 



NH 



(CH 2 ) n — S x 



(X) 



-o 



Scheme A 
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yS — - — * HO yS — 



(XI) 




A) H 2 NXC0 2 R" 

b) (IX) 

c) base 



(XIII) 



Scheme B 



ds of the formula (III), where X represents 
Monoesters of 4-hydroxy-isophthaHc aac I are cou ^ w ™! f the activation of the carboxyl.c aad group. Pre 
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-XC0 2 R" 

H 2 N »\ 



LI 

C0 2 R" ^^C0 2 R 



(XV) 




^ XCOjR" 



C0 2 R' 



(XVI) 



^ XC0 2 H 




a) ACOXC0 2 R" 

b) (IX) 



(XIV) 



Scheme C 



ture at which to perform these reactions. 
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(XVII) 




a) (DO 

c) AbcXC0 2 R" 

d) base 



(XVI) 




(XIV) 



Scheme D 



C0 2 H 



' /*yl*notthe*obenzoa^ 
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the nitrobenzene to an an^ 

raanents for effecting this transformation are hydrogen, in the (""em 10 performed at temperatures 

STe gent is frOQcMorid. in an a.coho.ic ^.^X^^ « ^ated carboxylic acid 
Sween SrC and 100'C. Acylation of the armne ^ agertfor the activation of the carboxylicacd 

Such steps are best performed in an S* chlorides, suitable solvents ^etmhydro- 

group. Preferred activating agents are «^J**"!*L £ ^ by treatment with aqueous base. Such hydro- 
Lan or dimethyKormamide. Hydrolys-s of the *rt,S^t^lLwn» or alcohol. Suitable bases are 
^are best performed ^^fTlSC^^^ performed at temperatures 

, See^C^^ 



P^O-(CH 2 ) m . 



*2 



(XX) 



OH 
(XXI) 



o 



(XXII) 



a & 

2 (XXIII) 
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a) base 

b) ArNH 2 

c) base 



(XIX) 



Scheme E 



give the amides (XXIII) ester W an inert solvent in the presence of a 

Tkylation of the adds (XXI) is effected by reaction ^^^^J^, wrtn dimethyltormamide be.ng ipre- 
base^ereagerrtsfor effecting thtetran^^ 
30 ferred as the solvent. Such reactions are prefe ^^^^Ssna agents are carbonyl di-imidazole and phos- 
group is then activated prior to addrtion of the an^ JJjSSS^Mm** the acki is activated by con- 
Dhinic chlorides, suitable solvents are tetrahydrofuran « TjJJJV Preferred rea gents are thionyl chlor.de and 
vSnTmeacklch.orkJe by reaction 



50 
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H 2 N ^>- z 



(XXIV) 



(XXV) 



NH 2 



(XXVI) 



(XXVII) 



(XXIII) 



(CH 2 ) p CQ 2 H 



a) NaOH 

b) SnCU 

c) AC0"(CH 2 ) p CO 2 R" 

d) base Scheme F 



^SS2ssssa==ss 
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pref erab.y period 

Ksui^ temperatures at which toperform^ 

reagents for the reduction of the nrtrobenzene (XXV) to * e a ^ ^ be £, een 5u o C and 100°C. Acylat.on of the 
acholic solvent. Such reactions are pre ^^^SES. Such steps are best performed in an .nert soU 
amine (XXVI) is performed by reaction with an a *™^™™^"°, mp . Pre i er red activating agsnts are carbonyl 
and utilise a suitable agent for the or diethylamide. Hydrolysis of the 

di-imidazole and phosphinic chlorides, ^ u ^i s'^olyses are best performed in the presence* 
ester (XXVII) is effected by treatment wrth aqueous ba ^ M metel hydroxides, especally Irthaim 
organic co-solvents such as 2 °° C "* ^ **" ^ 



Theconpour^e^ 
LT2 receptor systems. The representative preparat.ons used to «*u« q{ ^ LTD4 . induced an d 

LTD 4 big to guinea-pig .ung J*"*?^ - *■ ^ J " PharmaC01 (1994) ^ 31 ? ' 



25 



30 



35 



50 
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18 




All HPLCdata were obtained " S1 "9^ x t0 pH 5 . 6 in the indicated proportions, at a flour 
of acetonitrile : water : acetic and, buffered p 



a) 3.(4-[4-phenoxybuto)cylphenyl)-l-propanol 




») i-,odo-M4-(4-pl'en<«,ftu.»xylPl*"yi»»l» ne 
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~ ^ llrtthatwa scrystallisedfromdielhylether-hexane 
c)1.bromo^l4-(4.phenoxybutoxy] P heny.propane 




«odo-2K4-I4-pl»nwl»itiKyll*«'V»«»" e 
,.» ro ™-WW4-P««»>x»>>««'» , »"» , »' m,,i,near 



|xarnpje2 

2 . ( 4.[4-phenoxybutoxylphenyl)ethyHhiourea 



^^^^^^ 



ExampJeS 
3-(4-[4-phenoxyl 



rbutoxylphenyOpropanoi. 



a) Methyl 3-(4-hydroxyphenyl)propio 
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A 



t4-phenoxybutoxy]phenyl)pwp«onate 




CO ? CH 3 



40-4rC (47.1 g). 
b) Methyl 3-(4-| 



CO z CH 3 



S-HxT 

c) 3-(4-[4-phenoxybutoxy]phenyl)propanoicacid 



C0 2 H 



acid 

-5-ca*omethoxybenzamide 




a) N ^rbomelhoxyp«)pyl>2-Mroxy-5 
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^C0 2 CH 3 



C0 2 CH 3 



sz=r- 

— — 



C0 2 CH 3 




\ /— CQ 2 CH 3 



-fEgaase , i ..i WIT 



upi^ TV. 7.5 min. 80:20:0.1. 



HPLCT R :7.5min.£ 



:) 5-aza-6.(5-carboxy-2-[3-{4-phenoxybutoxy] 



-jphenylpropoxyl-e-oxohexanoica- 




agio era a""" 

HPLCTr: 3.8 min, 80:20:0.1 
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S-aza-^lS-carbo^-WhenoxybutoxyJphenylpropoxy] 
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r]-4-oxobutanoic acid 




substitution of methyl aminoacetate for methyl 4 



This was prepared foiling the procedure of Examp.e4v.th the . 

^rtaTpK*O.M(iH*).a«(iHfl 
Example 6 



4.aza-5-(5-carboxy-2-t3-{4-phenoxybutoxy] 



, } pheny1propoxy]-5*xopentanoicacid 




|. m) . 3.65 (3H.S). 3.85 PH.S). 3*43 W*. "-7.4 



40 methyl 4-aminobutanoate. 

(MH,m|.8.H1H.C«).8.3(1H.M,39(1H.d). 
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Exampjfel 



5-aza-6-(5-carboxy-2W4-phenoxybutoxy}pheny.propoxys] 



;].6-oxoheptanolcacid 



o 

HN^^COjH 
CO,H 



- » « Exan»le 4 ««h the substitution of mrtgfl t^nopantanoato for 
This was praparsO following M P-ooedura of Example wtn 
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0-v 



/T~\ CO,CH, 



\ /^C0 2 CH 3 



solid m.p. 110-1irC. o ^ , 9H m)i 3.3 (6H . S) . 4.0-4.2 (6H,m), 6.5-7.5 (10H,m). 7.7-8.1 (2H.m), 8.79 



rNKDCy 5 :i:9- 2 -2(6H >m ).2.68(2H lt r 

(1H,m).9.7(1H,br) 
HPLCTr: 18.3 min. 80:20:0.1. 

c)N-(3-carboxyphenyl)-2-[^4-phenoxybutoxy] 



}phenylpropoxy]-5*arboxybenzamide 



The product of Example 8b was 
HPLCTr: 4.2 min, 80:20:0.1. 



Mro.ysedasdescribedinExamp.e5d to give a white so.id m.p. 262-26 



Example 9 

N-(2-carboxyphenyl)-2-I 



. t3 .t4-pheno^ 




><<J 



te for methyl 



, = ,^i e r «,ith the substitution of methyl 2-aminobenzoate fc 
This was prepared following the procedure of ExampleSwrth the subs 

3-aminobenzoate. 7 99 (2H m), 

8.7 (2H,m), 119 (1H,br) 
HPLCTr: 29.6 min, 80:20:0.1. 
Acid: m.p. 152-155°C. 
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HPLCT R : 3.6 min, 80:20:0.1. 

Example 15 
N . ( <-carbo^^ 




This wasprepared following *e procedure of Exam^e 8 wHh the 



substitution of methyl 4-aminobenzoate for methyl 



20 3-aminobenzoate. 17i;nHd 

8.7 (1H,d).9.78(1H,s). 
HPLCT R : 17.4 min, 80:20:01 . 
25 Acid: m.p. 21 8-221 °C. 

HPCL T R : 4.4 min, 80:20:0.1. 



a) methyl 6.(4^rboinell»^-2-W<l'OWPh»yl>«-«»- 5<x * ex3n0a,e 
H K 

v C0 2 CH 3 
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CO,™, 




\V 

C0 2 CH 3 



(lH,m). 7.6-7.9 (2H,m). 8.9 (iH.d). 
HPLCT R : 55 min„ 60:40:0.1 

C0 2 H 



HPCLTr: 8.3 min, 60:40:0.1. 



.phenoxybutoxy}phenylpropoxyl-6-oxoheplanoicacid 



fyamplel2_ 

7-aza-7-(5-cart50xy-2-[3-{4-ph« 

/—^ x 0 // y-C0 2 CH 3 

* ateand Liodo-SW-phenoxybutoxylphenylpropane, following** 

jS~S=~=r.-~ 
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'o_ ft V-C0 2 CI 



C0 2 CH 3 




ane <9 at 0-C. then allo*ed to .rarrn to room '<«^™ r * _ sodium bicarbonate and saturated 



solved in etnyi acewic » ■ . concen trated in vacuo to yiew a yenow 

(10H,m), 7.6-7.9 (2H,m). 8.95 (1H,d). 
0 )7 ^. 7 .<«arbo*,.^^ 




C0 2 H 



The product of Example 12c was 
160-162°C. 

HPLCT R : 3.2 min, 90:10:0.1. 



hydrolysed following the procedureof Example 4d to grve a white so.H rap. 



5.aza-4.(5-carboxy-2-[3-{4-phenoxyl 
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-butoxy}phenylpropoxy]-4K)xopentanoicacid 




C0 2 H 



This was prepared following the procedur. 
adipoyl chloride. 



, of Example 12c and 12d substrtuting methyl succin* chloride for methyl 



(10H,m),7.75(1H,dd).9.0(1H,d).9.8(1H,br). 



Example 14 

25 4-aza-3-(5.carboxy-2-[3-{4-phenoxybutoxyl 



}phenylpropoxy]-3-oxobutanoic acid 




7.75 (1H,dd). 7.95 (lH.br), 8.95 (iH.d). 



55 
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F»ample15 
6-aza-6-(5-carboxy-2- 



[2-{4-phenoxyb U toxy} P henylemoxy]-5-oxohexanoica 




(2 H,. ,3-3.6 3.60 U. (3H.S). 3.S..3 «. 

S«« PR* 303 (1H.*0. 3.80 CH* 
m.p. 89-91'C; HPLO T„: 6.8 min. 80:20:0.1 



a) methyl 5-hydroxy-2- 



.[([3-{4-phenoxybutoxy}phenyl]-1-oxopropyl)amir 



o]phenoxyacetate 




was addod. in dkMoromethans (15 ml) to . sow on d n-M 4m J£ J^. ac|d _ ^ aed B give . 



/—- C0 2 CH 3 




EP0 791 576 A2 

dimahyltamamida (2 nfl«« heated ^^^^S^e a Sam solid (0.25s). avp. 133-134-C. 

(1H,S),7.7 (1H,m), S.5(1H,3). 
HPLCT R 7.1 min 80:20:0.1 

/ — C0 2 H 




HPLCT R 2.3 min 80:20:0.1. 
Example 17 




C0 2 H 



moacetate. 

HPLCT R 9.2 min 80:20:0.1 
acid: m.p.177-179°C 
HPLCT R 3.7 min 80:20:0.1 
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Fyampte 18 




C0 2 H 



. prepared following the procedure of Example 16 substituting 



methyl 6-bromohexanoate for methyl 2-bro- 
c/cu , iq21 (4Hm)22(2H.m).2.7(4H,m).3.52(3H.6) l 3.78(3H,s),4.0-4.2(6H,m) l 

HPLCT R 11.9 min 80:20:0.1 
acid: m.p. 161-164°C 
HPLCT R 4.1 min 80:20:0.1 

25 Example 19 

a) methyl mHra-a-trtfluoromemylsullonyloxyMnzoale 



o=s=o 




CO z CH 3 



SSSSsssssssasss a 

g£e pale yellow need.es. m.p. 91 .5-95 IJRJB fl. 
VnMR (CDCI3) 8: 4.00 (3H.S), 8.0-89.3 (3H.m). 



b) dl-t-butyl 



(5-carbomethoxy-2-nitrophenyl)maionate 
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Q O 

IX 

^^C0 2 CH 3 

MethyK.^^ 

bonate (83 g) were refluxed in «* n *^^22!*Si were washed wrth aqueous sodium carbon- 
and poured irrtoaaqueousammcfl.umchlor.de E^ac^w 

c) t-butyl (5-carbomethoxy-2-nitro)phenylacetate 



C0 2 CH 3 



water(0.8 ml) and heated at -^SS'STSIS^^ and concentrate in vacuo. Th,s end. 
d) t-butyl (2-amlno-5-carbomethoxy)phenylacetate 




tert-Butyl-5-carbomethoxy-2-nitro phenyl a 



:e(3.2g)v 



u dissolved in ethyl acetate (50 ml) and 10% palla- 
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? H .N M R(CD W ,4 5 ( 9 H,,. 3 .45, 2 H, S) .3.8 5( 3H,,.4.a 5 ( 2 H W ,,6 5 ,1H.a,.,e.7,, 2 H,^ 




C0 2 CH 3 



,, Mln , w __ suSO ended in dry dichloromethane (20 ml). This 
3-(4-[4.Phenoxybutoxy]phenyl) propone art (1 I A f™j£g£Z^^ acetate (41 g) and pyrid- 
solution was added to a pre-cooled rmrfure ^^^^^T^ture for 2 hours, then poured 
it r mn in drv dichloromethane (20 ml) at 0-5 C. it was siirrea ai ^ .. J J^.„^ liesodium bicarbonate and 



(10H.m), 7.8-8.1 (2H,m), 9.1 (1H,br). 




225°C. 

HPLCT R : 2.3 min, 80:20:0.1. 



S.carboxy-^phenoxybutoxylpheny.H 
a) Methyl 4-thioacetylbutanoate 



Meth^hlorcfcu^^ 
acetone (50 ml) for 22 hours. Concentration in vacuo gave a res.au 
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b) 4-mercaptobutano:c acid 



M e^«oace» M noa,e,^ 
ol sodium hydroxide (3.S 9) in water (60 ml), the m '™ 8 T™ ZJL The aqueous phase was acidified with 
diluted w» aqueous ammonium ^"£"££te^ ~S were washed with wale, and sahiraBd 

c) 5 -(4<ar6ox7-2-nltrophenyl>s-thla|iantanolc acid 




^oro,**^^^ 
ous sodium hydroxide (0,0 * «^^^^uSSSS(0i0 9) Alter 20 minutes this mixture 

d) methyl 5.(4.carbomethoxy-2-nit ro phenyl)-5-thiapentanoate 



C0 2 CH 3 




C0 2 CH 3 



wascorrcentMedinyaeuoandrediSsol^ 
(1H,d). 

e) methyl 5 -(2-amino-4-carbomethoxy phenyl)-5-thiapentanoate 



EP0 791 576 A2 




2 hours. The mixture was poured into ethyl ^ean«was resjdue 



f) methyl 5-carbomethoxy-2- 




C0 2 CH 3 



C0 2 CH 3 



™eproductofExamp,e 3 c(0,4^ 
p,us a drop of dimethytformamide ^^f^SSS^ to a c00,ed ^ * ** 9 
solid acid chlorkie. This was ^; ssolv ^'"^ ml) at O'C. After 2 hours the mixture was 

of Example 21e (0.10 g) in dichloromethane 4 . ^^^° loric acid . Ethyl acetate extracts were washed 
allowed to warm to room temperature and PJ^^ESSIESS then dried and concentrated in vacuo to 

^yTw^ RP " HPLC ^ ^ 

&T° 8 ^ 2 - 6 - 3 - 2 < 6H - m) - 360 (3H ' S)> 385 (3H,S) ' 3 - 8 " 42 (4H,m) ' 66 " 7 ' 8 

(11H,m), 8.05 (1H,s), 8.80 (1H,s). 
HPLCT R : 12.50 min, 70:30:01. 



C0 2 H 




201 -203°C, 0.05 g. 

HPLC T R : 3.40 min, 70:30:01 . 
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5.carboxy.2.[tt3^^ 

a) e^rbox-y-a-K^arbcxv-phenyl^draanol-hexanoic acid 

HO,C 



9 ) and a^ex^e narf,oxyla« as desc*« lb* POOn* and afrano. (200 ml). 

romethane gave the acid as a yellow solid (28 g). 

b) methyl 4-(2,5-dicarbomethoxylndol-3-yl)butanoate 

CH 3 0 2 C~ 

C0 2 CH 3 




CH 3 0 2 C 




C0 2 CH 3 



. o. a «r arid was added to a suspension of the product of Example 21b 
Chromium (VI) oxide (9 g m ^ous acejc extra S 0 n wrth di chloromethane and recrys- 
nn oVin acetic acid (50 ml) and stirred overnight. Aqueous wor* up. wu ■ 
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(1H.s), 12.1 (1H,br). 

d) methyl 5-([2-amino-5^arbomethoxy]-phenyl)-5-oxopentanoate 

C0 2 CH 3 C0 2 Chi 3 




H 2 N O 
8.4 (1H,d). 



.0 

N-/3-C0 2 CH 3 
^ C0 2 CH 3 



Thiswaspreparedfo«.c^ 

67 74(9H,m),8.l' (IH.dd), 8.6 (1H.d), 8.9 (1H,d), 11-8 dKs). 
HPLCT R : 10.1 min, 80:20:0.1 



f) 5-carboxy-2- 



.[([344-phenoxybutoxy}phenyl]-1-oxopropyl)a m ino]phenyl-5-oxopentanoic 



acid 



^—CO-H 



TTie product of Example 21 e was 



hydrolysed following the procedure of Example 5d to give a white sola m.p. 
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ffiw .Ml IMA ^.3 »W 40- 4 , M 6.8-7, „0H. m ). 8, P H* « PH* -« 
(2H.br), 12.1 (1H.S). 
HPLCT R : 3.3 min, 80:20:0.1. 

FYam ples22-28 

Thetc^ngExarnp^^ 
or dimethyl 5-amino-isophthalate plus the indicated aad. 
From 3-(4-[4-phenoxybutoxy]phenyl)propanoic acid: 



3-carboxy-4-([3-{4-phenoxybutoxy}phenyl]-l-oxopropyi)amlnobenzoicacid 



C0 2 H 



C0 2 H 



Exam ple 23 

S-carboxy-S-dS^-phenoxybutoxylphenyll-l-oxopropyDaminobenzolcacid 



C0 2 H 



m.p. 

Ester: 1 H-NMR (CDCI 3 )8: 
(3H From 4-(4-[4-phenoxybutoxy]phenyl)butanoic acid: 
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Evample 24 

3-carboxy-4-(lM4-phenoxybutoxy}phenyl]-1-oxobutyl)aminobenzoicacld 



// V 




C0 2 H 



(1H,d), 8.7-9.2 (1H,br),1 1.5 (1H,br). 



3.carboxy-5-([4-{4-phenoxybutoxy}phenylM-oxobutyl)aminoben Z oic ai 




(3H From 4-(4-[4-ph e noxybutoxy]phenyl)ethanoic acid: 
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3-carboxy-4-([^4-phenoxybutoxy}ph e nyl]-i-oxoethyl)aminobenzoicacid 



/°"W^-B CQ 2 H 
C0 2 H 



m.p. 180-184°C; HPLC T R : 4.9 min, 70:30:0.1. 
Ester: m.p. 103-10FC 1 H-NMR(CDCI 3 )5: 
HPLC T R : 9.7 min, 70:30:0,1. 

Exam ple 27 

3-carboxy-5-([2^4-phenoxybutoxy}phenyl].1.oxoethyl)aminoben Z olcacid 



C0 2 H 



HPLC T R : 2.8 min, 60:40:0.1 
40 Ester: rap. 140°C. 1 H-NMR (CDCI 3 )8: 
HPLC T R : 7.4 min, 75:25:0.1 . 

From 4-[4-phenoxybutoxy]phenoxyacetic acid: 



3.« a rboxy-4-([2^4-phcnoxybutoxy}phenox y ]-1-ox<)ethyl)a m inobenzoicacid 

\ // C0 2 H 
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m p 222-226»C; HPLC T R : 2.7 min, 60:40:0.1 . 
Ester: m.p. 125-130°C 1 H-NMR (CDCI 3 )5: 
HPLC Tr: 10.4 min, 80:20:0.1. 



H3W 4-phenoxybu^^ 

a) methyl 2-(3-[4-{4-phenoxybutoxy}phenyl]propoxy)-5-nitrobenzoate 

C0 2 CH 3 




25 (1H,dd). 

b) methyl 2-(3-[M4-phenoxybirtoxy}phenyl]propoxy)-5-aminobenzoate 




Theproducto.Examp.e29ad.7g) was 
solution was obtained. After cooling this was poured onto Ke ^^f a ^Zot g ). 

c) methyl 2-(3-[4. { 4-phen 0 x^^^^ 




42 
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(12H,m),7.8 (1H,d). 
HPLCT R : 6.9 min, 80:20:0.1. 




C0 2 H 



HPLCT R : 4.1 min, 80:20:0.1. 



2-(3-[4-{4-r 



.phenoxybutoxy}phenyl]propoxy)-5.(phenylsulfonylamino)benzoica 




C0 2 H 



\\ s v 



3.8-4.1 (6H,m), 6.7-8.0 (18H,m). 

HPLC T R : ester 15.9 min; acid 7.9 min 80:20:01 . 

Example 31 

4-az,5.(5. [m ^ 

a) methyl 4-aza-5-([2-hydroxy-5-nitro)phenyl)-5-oxopentanoate 

^\ 

C0 2 CH 3 



'XX 
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bodiimide (3.7 g) and triethylamine (2.8 ^J^^^^^^^m recrystallisedlrom ethanol 
tion was poured into water and extracted with d.chloromethane to give a solid wnicn was recrysia 

b) methyl t^MHHHH*^^ 




(CDCW* 1.8*. «** 2*2.5 (HA W. («* 3.55 (3H,). 3.6-4.2 (BHM. 66-7.3 pOHA 
8.0-8.2 (2H,m),8.85(1H,d). 

c) methyl 4.aza.5.([5.am ln o-2.(3.[4.{4-phenoxy^ 

S \\ 



H^-C0 2 CH 3 




Reduction of the product* Example 31b with 



4^*([5.(mett,a^^ 



H|_/-C0 2 CH 3 
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tacfe, of ft. product 0, Example 3 1o w«h «•»-*>«• cHorfdo. IM «» P-oced.,0 o, Exam* 

K^r;^w"w » c«* » i«* ^ •** 6 " 2 

(10H.nO. 7-75 (IH.dd), 8.38 (1H.d). 8.8 (2H,br). 
HPLCTr: 5.2 min, 80:20:0.1. 

e) ^aza-B-^methyis^ 
acid 




The product ofExamp.e31dwashydro.ysed as descried in Example 4c to give a fawn so W m.p. 153-1 54-C. 
HPLCT R : 3.7 min, 80:20:0.1. 



a) 3-nitro-4.(3-[4.{4-phenox y butoxy}phenyl]-l-thiapropyl)benzoic acid 

N0 2 



y/ \v 

C0 2 H 



a- 0 

136-C. 

b) 3-amino-l-(3-[4-{4-phenoxybutoxy}phenyl]-1-thiapropy1)benzoic acid 
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NH 2 



Th. product of Examole 32a (7 2 g) was refluxed with tin(ll)chloride (17.7 g) in ethanol (200 ml) for 4 b. The 
yield of the amine as a yellow powder m.p. 1 14-1 16°C. 
c) methyl 5-aza-5-(5.carbo^^ 

O 

j % -"^ 

^C0 2 H 



^S^CDO*!.*!!** ,.5-3.3 M 3.59 (3H, 5 ). 3.8-4, (4H.m>. 6.8-7.3 (lOH.n,,. 7.45 
(1H.d), 7.75 (1H,d), 8.05 (1H,d), 9.4 (1H.br). 
HPLCT R : 3.5 min, 90:10:0,1. 

d)5*za-M5^rboxy-^^ 

O 

CO,H 



C0 2 H 



The product of Example 32c was stirred for 72 h with lithium hydroxide in md 
extradi w^hyl acetate. The resultant solid was washed with ether to gr,e a whrte solid m. P . 176 1 78 C. 
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HPLCT R : 3.7 min, 80:20:0.1. 



Exam 

6-aza-6-(5-carboxy-2-(3-[4-{4-phenoxybutoxy}phenyl]-1-thiapropyl)phenyl)-5-oxohexanoic acid 




C0 2 H 



C0 2 H 



This was prepared from the product of Example 32b following the procedure of Examples 32c and 32d, substring 
methyl 4-chloroformalybutanoate for methyl 3-chloroformylpropanoate, to give a white solid m.p. 110-1 12°a 
1 H-NMR (CDCyester 5: 1.7-2.1 (8H,m), 2.1-2.4 (4H,m), 2.5-3.0 (4H,m), 3.64(3H,s), 3.8-4.1 (4H,m), 6.8-7.2 (10H.m). 
7.3-8.0 (2H,m). 8.8-9.1 (2H,br). 
HPLCT R : 35 min, 80:20:0.1. 

Example 34 

5-a2a-5-(5-[methylsulfony1amino]-2-(3-[4-{4.phenoxybutoxy}phenyl]-l-thiapropyl)phenyl^ 




This was prepared from the product of Example 32b following the procedures of Example 29c and Example 4. 

SSmR (CDCy* 1^2.0 (6H,m), 2.5 (6H,m), 2.9 (3H,s), 3.6 (3H.S). 4.0-4.2 (4H,m), 6.7-7.4 (10H,m), 7.8 (1Hs), 7.95 

(1H.tr), 8.6 (1H.br). 

HPLC T R : 4.6 min, 70:30:01. 



(y.1^xobutyl)amino^-(3-[4-{4-phenoxybiitoxy}phenyl]-1-thiapropyl)phenyl)-N-phenylsulton 

a) 3-([4-carbomethoxy-l-oxobutyl)amino-4-(3-[4-{4-phenoxybLitoxy}phenyl]-l-thiapropyl)phen 
sulfonylbenzamide 
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O 



The oroduct of Example 32c (0.28 g), benzenesuttonamide (0.07 g). 3-dimethylaminopropylcarbodiimide (0.1 
Poured into water and the organic phase purified by preparative TLC, then recrystali.sed from ethyl acetate and 
heptane to give a white powder (0.08 g) m.p. 188-190°C. 

1 H NMR (CDCI 3 )8: 1.8-2.0 (4H,m), 2.6-3.0 (4H,m). 3.55 (3H,s), 4.0-4.2 (4H,m), 5.5-6.0 (1H,br). 6.8 7.6 (14H,m), 
8.0-8.2 (8H,m), 8.5 (1H,br). 
HPLCT R : 4.3 min, 70:30 0.1. 

b) 3-a4^rboxy-l-oxot)uty^ 
nylbenzamide 

o 



This was prepared from the product of Example 35b. following the procedure of Example 32d, as white solid 
(0.07 g) m.p. 158-160°C. 
HPLCT R : 2.9 min, 70:30:0.1. 
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5.aza-6-(5-carboxy-2-(3-[3-{4-phcnoxybutoxy}phenyllpropoxy)phenyl)-6-oxohexanoica« 




C0 2 H 



20 This was prepared from 3-[3-{4- P henoxybutoxy} P henyl] P ropyl bromide and the product of Example 4a following the 
procedure of Examples 4b and 4c. 

SSfS"^ «H* - PH»» W* "Hft 3.56 (3H.S), 3.6*3 WA 6.7-7.4 
(10H,m), 7,8 (1H.ni), 8.10 (1H.dd), 8.70 (1H,d). 

25 

Claims 

1 . Benzoic acid derivatives of the formula (I) 

35 



(I) 



where 

r1 represents hydrogen, alkyl having up to 6 carbon atoms or represents substituted phenyl, 

P and Q each represent oxygen, sulfur or a bond, 

X represents oxygen, sulfur or -CONH-, 

T represents an ethylene group, oxygen, sulfur or a bond, 

Y represents a group -COOH. -NHS0 2 R 3 or -CONHS0 2 R 3 

wherein 

R 2 denotes hydrogen, halogen, trifluoromethyl. trifluoromethoxy. nitro, cyano or denotes alkyl or alkoxy. 
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represents a group of the formula -COOH, COR 4 . -CO(CH 2 ) p C0 2 H. -O(CH 2 ) p C0 2 H. -S(CH 2 ) p C0 2 H, N0 2 , - 
CONHWC0 2 H or -NHWC0 2 H 



R 2 has the above mentioned meaning, 

R 3 denotes trifluoromethyi, alkyl or optionally substituted phenyl, 

R 4 represents a group of the formula WC0 2 H or alkyl, 

p is an integer from 0 to 5 and 

W denotes phenylene, an alkylene group having up to 8 carbon atoms, which is optionally substituted by a 
or cycloalkyl each having up to 6 carbon atoms 
or denotes a group -CO(CH 2 ) q - or -(CH 2 ) q - 
where 

q is an integer from 0 to 5 
m is an integer from 0 to 6 
and 

n is an integer from 0 to 4 
and salts thereof. 
2. Benzoic acid derivatives of the formula according to Claim 1 , 



R 1 represents hydrogen, 

P and Q represent oxygen. 

X represents oxygen sulfur or -NH-, 

T represents a bond, 

Y represents a group -COOH and/or 

Z has the abovementioned meaning 

m represents an integer H 

and their salts. 

3. Benzoic acid derivatives of the formula according to Claim 1 , 



R 1 represents hydrogen, 

P and Q represent oxygen. 

T represents a bond, 

X represents oxygen, 

Y represents a group -COOH , 
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m is an integer 4, 

n is an integer 3 

and 

Z represents a group -CONH(CH 2 ) q C0 2 H. -NHCO(CH 2 ) q CX5 2 H or -CONHC 6 H 4 C0 2 H 
where 

q is an integer 0 to 5 

and salts thereof. 

Benzoic acid derivatives of the formula (lb) 




XC0 2 H 



(lb) 

wherein 

X represents CONHfCH^, NHCO(CH 2 ) q or 0(CH 2 ) q and 

2 represents carboxylic acid, NHS0 2 R 2 or CONHS0 2 R 2 , where 

R 2 represents C-, -C 4 -alkyl or phenyl, 
and 

q is an integer 1 to 5 
and salts thereof. 

Benzoic acid derivatives according to Claim 1 to 4 for therapeutic use. 

A process for the preparation of benzoic acid derivatives according to Claim 1 to 4, characterized in that com- 
pounds of the general formula (II) 



/>-T(CH 2 )— Hal 



•(CH 2 ) m Q 

(II) 



wherein 

Hal denotes chlorine, bromine or iodine 

are reacted in the presence of an inert solvent, optionally in the presence of a base with compounds of the formula 
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*Z 



and optionally the functional groups Y and Z are transformed by methods known in the art. 

10 

7. Medicaments containing at least one benzoic acid derivative according to Claim 1 to 4. 

8. Medicaments according to Claim 7, for the treatment of respiratory diseases. 

15 9. The use of benzoic acid derivatives according to Claim 1 to 4, for the preparation of medicaments. 

1 0. The use according to Claim 9, for the preparation of medicaments for the treatment of respiratory diseases. 

20 
25 
30 
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